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Abstract

This repart is a design and study about operation of Qo-Off appliances device via an AC line. Its
can be divided into 2 parts both Receiver and Transmitter device.Transmitter device will send a
control code pass through the AC line and the Receiver device will be connected with appliances.
Each Transmitter will control 15 appliances device. Each channel of a Receiver uses 25 kHz
bandwidth so that, PLL is an important part for frequency synthesizers and frequency frem 5.075
MHz to 5.425 MHz are used for both Receiver and Transmitter.
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(T1)POS Q 9 12 [J PBO (AIND)
GND O 10 11 [ PD6 {ICP)

717 4.4 uerman1s§AvIvae AT90S2313

-PORT B (PBO - PB7) iihunesa 8 daausnldsunsuliudasiinvoanesmiluduns
F-.] o o = ] o ] o 13 » o
niowayan lAuondassluusaziin uAnzvivemesamuisaswnszuaeen Uiy
»
guinsaineusniau LED 1413 20 mA usnsniivl PBO uaz PB1 Sagn1difludunaves AINO

1ag AIN1 d115U Analog Comparator 8néan

[ d
-PORT D (PDO - PD6 ) Hlunesa 7 ianueuiianaiofufiu PORT B uensinil PORT D

o > B aa
dalddmsuvimihiioun 189 nAs

PDO = RXD Hunsunadmiunefaoynsy

PDI = TXD Turedyadmivneiaeynsu

PD2 = INTO HuBunadmivoweeiininnmouen
PD3 = INTI Fundunadmiubumeimionmouen

PD4=T0 WundmiuSudagn Clock 91nnousnd M3y Timer/Counter 0
PD5 = T1 Whunidmiusudynin Clock 91nmuusndm3u Timer/Counter 1

pp6=1CP  l¥iludunadmiuds Timer/Counter 1 fuAmdniy 1 3 Smand
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o o o o S aa 3 o - ] ¥
-RESET dlunndmiusid asdn 0 100amInad1 50 oS 2w 18R 6 ul0e 105

Yyt Clock fiau

-XTALI Hus18unnves inverting Oscillator Amplifier dm5uSudgyan Clock 90

mouen wasithigunadmiunmsiiemwes Clock sulu (nsfifisdensaneald)

-XTAL1 §luu1016%AD4 Inverting Oscillator Amplifier

MUWAUET (Memory)

Program Memory

Program Flash
(1K x 18)

D

$3FF

Data Memory

32 Gen, Purpose

Working Registers

64 /O Registers

$00

$1F
520

$5F
$60

] » 13
5% 4.5 uaasmsiags snunmiasaudwes AT90S2313

dmsumiarudweslulasaouInsamed AVR AT90S2313 uia14 2 Usgnnfe

4.6 wiwaNud Usunsy (Progrm memory)

JSDF

] & 2 . [- -3 o =l o
zﬂunuwmmmsmn Flash memory wqtﬂunmummmmnsmﬁ‘uiﬂ‘sunm UVIUHIU |

Alaifa 11 Giausngnees PidmSuidluasedumesSny drumiaGuduveslsunsy

whfuseamse $00B1Uvuie $3FF Tnuudnzuonnsaves Flash memory enunsofudoyald

16 B madhdadoya (FoynlailsTuUsunan) 1 Flash memory ¥ 18 Tnel 95 3mnes z Wluda

¥ » 1 4 v
Fuoawnse mirsnrmhdwmiideyass linolheliiee 1341850 Iidvefa Sanune o1

]
= o

I ]
o Tdsunsy unz foyofianed



AU 19oYya(Data memory)

L d
Tasmisvamuiignuisesndu 3 daufle

-dmusnd oI smeesnaty §1uou 32 Tud (Ro-R3D

-dauliassdmsustawasounmoiana Bn 64 Tud

-euf ufD SRAM vua 128 ud 8 1im

4.7 YRR Instructure Mnemonic

» »
A2u50187 Assembler 61151 AVR UBUTVAITI Mnemonic @0 114
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T Operands

Mnemonics Description [ Operation | Flags #Clocks
ARITHMETIC AND LOGIC INSTRUCTIONS
ADD Rd, Rr Add two Registers Rg — Ra+ Ay ZCNVH 1
ADC Rd, Rr Add with Carry two Registers e Rd—Rd+H«C ZCNV.H E]
ADIW Rdl.K Add immediatetaWord _ | . | RmRdiRahRA+ K ZC.NV.S 2
suB Rd, Rr Subtract twe Registers Rd —Rd - Rt ZCNY.H 1
SUBY Rd, K Subtract Constant from Register Rd— Ro-K ZENVH 1
SBIW Rdl.X Subtract Imemuedkate from Word Rdh Rdl — Roh R - K ZCNV.S 2
SBC Rd, Re Subtract with Carry two Regsters Rd«~ RE-Rr-C ZCNVH 4
SBCL Rd, K Subtract with Carry Consiant from Reg. Re —Rd-K-C ZCNV.H 1
AND Rd, Rr Logical AND Registers . Rd -~ RarRr ZNY 1]
ANDI Rd. K Logical AND Register and Constant [ Re—Rd-K ZNV 1
OR Rd. Re Logical OR Registers Rd — Rd v Ry ZNV 1
ORI Rd. K Logical OR Register and Constant Rd— RdvK ZNV i)
EOR Rd, Rr Exclusive OR Registera R o R # Rs 2NV 1
COM Rd Ons’s Complemant R . $FF - Rd ZONY 1
NEG Rd Tw's Comptement R o $00 - Rd ZCNVH 1
SBR Rd,K Set Bills] in Register P rRa—Ravk ZNV 1
CBR Rd,X Clesr Bit(s) in Register " | R — RA«SFE-K} ZNNV 1
NC Rd Incremert | Ra— Rd+ 1 ZNV 1
DEC Rd Decrament _ o JRe—PRd-» ZNV 1
TST Rd Teat for Zero or Minta . wa ] RO PRa-RO ZNV 1
CLR Rd Clear Register Rd —Rd®Rd ZNY 1
SER Rd Sat Register R SFF HNons, 1
BRANCH INSTRUCTIONS
RJMP % Relative Jump _ PC—PCes+) Nons F
LIMP Indirett Jurnp o 2) PC.2 Nons 2
RCALL ¥ Ralative Subroutine Call _ T PCPCeH Nons 3
ICALL indirect Call to {Z) T None 3
RET Subroutine Return PC o~ STACK None 4
REM fnterrupt Retwn " PC—sTACK | 4
CPSE Rd,Rr Compare, Skip if Equal FRA2 R PC—PC+ 203 None 112
<P Rd.Rr Compare Rd-Rr Z. NV.CH 1
cPC Rd,Rr Compare with Carry Rd-Rr-C I NV.CH 1
CPt Rd,K Compem Register with knmediaie Re-K Z.NVCH 1
SBRC R b Skip if Bt in Register Cleared K iRnbmG) PC o= PC+ 206 3 Nons 1/2
SBRS Rr. b Skip if Bit in Regizler is Set - ERRN=1PC —PC+20r 3 Nons 1/2
SBIC b Skip if Bit in VO Register Clesred ¥ (P PC — PC+ 204 Y Nong 112
SBIS P b Skip if Bit in ¥O Register is Set ¥ RIGENPC—PC+2ar3 None 1/2
BRBS 5. k Branch if Status Flag Set HISREGis) = 1}then PCPC + Kk +1 Nons 142
BRBC s. k Branch if Status Fiag Cleared ¥ (SREGIS) = 0ptnen PC—PC + k + 1 Nene 142
BREQ [ Branch f Equat . FEZz 1t PC—PCsk 41 None 112
BRNE ¥ Branch # Not Equsl 01 PC —PCrk 1 Nens 1412
BRCS k Branch if Camy Set _ HeC s 10en PC w PC ok +1 Nona 112
BRCC k Branch if Carry Claared | nenPC - PC R None 142
BRSH [ Branch if Same or Higher - e M=t PC L FC ok s Nona 112
BRLC K Branch i Lewst HiCa then PC o FCh=1 Nons 142
BRM k Branch i Minus TN e P PE ka1 None 112
BRPL k Branch i Plus ANz R PC—PC+k+1 None 112
BRGE .3 Branch if Greater or Equal, Sigrd _ FiNS V20 then PC ~ PO~ k+ 1 None 1/2
BRLT k Branch if Less Than Zero, Signed #{N@V=1)then PC — PC e k+ 1 Nons 112
BRHS & Branch if Half Carry Flag Sei T HHa e PO PE ekt Nonw 1/2
BRHC % Brarych f Half Carey Flag Clasred H{HN=0then FC—PC-k+ None i/2
BRTS k Branch if T Flag Set #iTz1)anPC~PCoE+1 Nons 1/2
BRTC * Branch if T Flag Cleared E{TzOhanPC —PC+k=~3 None 1/2
BRVS k Branch if Overflow Flag is Set AV=1twnPC—PCaka1 Nons 112
BRVC k Branch if Overfiow Fiag is Clearsd V=00 PC - PCrk+ None 12
BRIE x Branch £ IkerTupt Enabled R T Y e Nore 172
BRID k Branch if interrupt Disabled =0jthenPC — PC+ k=t Nona 172

310 4.6 31A131981179 Mnemonic
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Mnemonics Operands ] Description l Opetation Fiags l #Clocks
DATA TRANSFER INSTRUCTIONS
MOy Rd. Rr Move Between Registers _ {Ri_Rr Nere 1
[]] Rd K Load immadiate - Rd — K None 1
Lo Rd, X Lowd Indireet . Rd ~{X) None 2
Lo Rd, X+ Load indirectandPostdne. | R X X411 None 2
LD Rd.-X Losd indirect and Pre-Dec. X X-1,Rd — (X} None 2
Lo Rg, Y Loed Indirect s Rd (Y} : None 2
LD Rd, Y+ Load Indirset and Post-Ine. . Rd - Y)Y Y41 None 2
LD Rd,-Y Lowd indinect snd Pre-Dac. Yo¥-1.Rd— (Y} None 2
LOD Rd Y+g Load Indirect with Displacement Rdw (Y +0) None 2
Lo Rd, 2 Lowet indiract Ad — (7) None 2
Lo Rd, Z+ L.osd indirect and Poxt-ine. Rd —{Z). Z . Z#1 None 2
LD Rd.-Z Load Indirect and Pre-Dec. 2-2-1,Rd—1(2) None 2
LDD Rd, Z4q Load Indirect with Displecermnent Rd —(Z + g} Nons 2
LDS Rd, k Losd Direct from SRAM | Rd (k) None 2
§T X Re Store Indirect o X)—Rr None 2
5T X+ Rr Store Indirectand Postdne, X RE, X —X+1 None 2
5T -X.Rr Siore Incwwct and Pre-Dec. . _ | X=X X)—FRr Nons 2
ST Y, Re Swore Indirect {¥) - Rr None 2
5T Y+, Rr Store Indirect and Postinc. _ Y)—R,Y—Y4+1 None o
ST -Y.Rr Swore Indirect and PreDac, ¥Yo¥-1.(Y;—Rr None 2
£ ¥44.Rr Store indirect with Displacernent (¥ +q}eRr Nons 2
ST Z Rr Store Indirect {2y~ Rr None 2
8T Z+ Rr Store Indinect and Post-ine. - . (Z}-RrZ_2+1 None 2
k2l -Z. Rr Siore Indirect and Pre-Dec. s Z2-2-1.(2)-Rr Nohe 2
E:210) Z+a.Rr Store Indirect with Displeceram (2 +g)—Rr Nore z
sTs k, Re Store Direct to SRAM k}—Rr Nona 2
LPM f.oad Program Memory RD —{Z) None 3
] Rd. P In Port T Rd. P None 1
OuT P. Rr Out Port P« Rr Nons 1
PUSH Rr Push Register on Stack o e | STACK_Rr None H
| PoR Rd Pop Ragister from Stack Rd —~ STACK None 2
BIT AND BIT-TEST INSTRUCTIONS
SBl X} Set Bit in IO Register - LOPb) — 1 None 2
CH Py Clawr Bt in VO Register vOPbl -0 Nons 2
LSL Rd Logcal Sheft Left Ro(n+1) — Rdén). R0} - 0 ZONY 1
LSR Rd Logeal Shaft Right Rekn} — Rer+1), RekT) — C ZONV 1
ROL Rd Rotme LR Through Cary | R&0)-C.Ro{p+ 1) RAM.C—RAF) ZCNY 1
RCR Rd Rotate Right Through Cary Rd{1)—C Rdin)}— Rdin+1)C-Re(0) ZCNV 1
ASR Ré Arttwnatic Shift Right I Rel{n) -~ Rein+1), n=0.6 ZONV 1
SWAP Rd Swap Nibbies . Re(3..0)-Rd({7..4).ReiT. .4} Rel{3..0) None 1
8SET s Fiag Set _ SREG{s) — 1 SREG(s} 1
BCLR * Flag Clasar SREG|s) — 0 SREG(s) 1
BsY Rrb Bit Store from Registerto T T . Rt} T 1
BLD Rd.b Bit load from T &> Regter . Re(b) - T Nona 1
SEC Set Carry c—1 c 1
CLE Claar Carry' —— R c--0 c 1
SEN Set Nagaiive Fiag _ . N~ 1 N +
CLN Clsar Negative Flag I N..O N 1
sE2 Sat Zero Flag o _ 21 Z i
<Lz Clear Zaro Flag . 2.0 2 1
SEI Globat Interrupt Enabls . =1 1 1
CLt Global Cisable — ., lto ] 1
SES Set Signed Test Flag S=1 5 1
CLs Clear Sigrwd Test Flag $-C ] 1
SEV Set Twos Complement Overfiow Vo v 1
CLV Clear Twos Compiemem Ovediow s V0D v 1
SET Set Tin SREG Tt T 1
GLT Ciewr Tin SREG o It-o T 3
SEH Set Ha¥ Carry Flag in SREG Het H 1
CLH Clear Hall Carry Flag w SREG H—0 H 1
NOP No Operation — Norne k]
SLEEP Slesp —_— {sse specific dexcr. for Sleep function) MNore 3
WOR Waichdop Reset {swe specific descy, for WDRAImar) None 1

3119 4.6(A0) FUM 31T Mnemonic
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unn s

T A,
msdadygudeyaftnoalaenisuegian

5.1 vanmsdadyanaudoyadtnonlaun segan

msfemsluilogiulffianine1ns vequadyg auuuisaoaegadundi
uuuswsvae s NszuvAtaea iianmniuow@efoqendiszuuuesnaen uasdl
MssumMuSuiBaINndygINTLN I (Noise) 1 e‘ﬁqluszuuﬂwﬁuﬁ Qunsaiae 9 Ty
dudtasaldlinmswaurdomihlledesiad MldduqumssdagUnsaldng uay
uennnfiudassuuAsaa spguudaerusaiinsidsie (Bncode) fouMmsneginn
udhmsnoasHa (Decode) nAsmsavogion Mldmsdedoyniinnursnaaiovas Tu
n‘nsuaqm%umﬁ%ﬂaaﬁf’fwﬁu 3 upyIng 9 fio

1. nsifdeunnavesdyguaudygufAtaea (Amplitude Shift Keying, ASK)

2. msLﬂﬁuumm?;muﬁtmmﬁ‘iﬂnn (Frequency Shift Keying, FSK)

3. n1ssﬂﬁumﬂﬁmnﬁtyty1mﬁ$nan (Phase Shift Keying, PSK)

5.1.1 msilaeuvinamudgmnaAsnen (Amplitude Shift Keying, ASK)
A d. o L] A:‘ ar d'
sinaui lAnnmsusgeadyg muuuuAlseanfouviamudyg anld aw
szRuvesdygmasmeainfoulas i AszauAlaealianuziiuasin 0~ dygu
vz 1fseihumogluszdud nasddygui 1lanuzidunedn “17 dygunin:
d' U [ n‘ d:i 3 A 3 ) = A =t
n1Avwogluseduiigs 2esh Mueguadiulesniie singn uddeidofiessesnannauey
] - 1 L A wr C: =4 t o
mAszINARLARNATIA 1A410 DulBI I INFYgINTUNIUN Y iHARD YU OIAY YN woY
nemniuddesiinssmsonsaaneuvesdyyiulumedsa Tuda uazdasinmsdedoynoy

[}
= o

TuszAvund

5.1.2 msilRmmnuasudyenuAsnea (Frequency Shift Keying, FSK)

A o = g = = o -
jﬂﬂﬂuﬂtuopmﬂ'lﬁ VINNTUDZAAUDDU 'nstﬂumnﬂauumwnmnﬂq;tgwﬂ wADn

]
=4 J o o

ar F-v-1% o A x y +
frdygrunlasaiiu 0 viedhu 1 Fygpueiummeh s liaamandeiu Sasimsds

L3

= 1+ a ] d ¥ o ¥ ada o
Joynsziidasimsdedoyatigendi w.iee.in dimlss dmiunsdedygralumonniiuoud

o

309 (Bandwidth) 101y 3.4 KHz szrunsnddasiiinna 181504 1200 Tadeiuinivaz

w o A o A " oo
'Ni]iﬂ‘ulﬁ']'ull53081]1]9\5'301]‘5“410 lmﬁﬂlﬂﬂﬂ‘iﬂ‘l'ﬂﬁﬂﬂfﬁi]j']m‘iﬂﬂ'lu‘lﬁﬁ
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5.1.3 nmﬂﬁiﬂmﬂﬁmuﬁ’tymmﬁ%wan (Phase Shift keying, PSK)
iﬂﬂﬁumn:ﬁ'lﬁﬂzﬁmssﬂﬁ:umﬂﬁmuﬁmmmﬁ%‘ﬁaa wehafymiinuiifeaiy

uanervesdyg i szanfumudyguitaeniiin o fu 1 Smasiedu 180 paem

2095999 nTuLaE R deieyaliaTmgnnnn Mg sarwsadedandeyaldaend

1200 UpsoIu# ua luseoletus nmasfyginsuniuin

Idie

DATA
(TxD)

1 | i
I l i

]
: f
! H ASK
AN il s,
1
' L FSK
| ; Signais
1
]
]

WA :
VMUV o

-

t
|
t
i

|
1
Mask Space] M S S | M

119 5.1 uermamsuengoadygIuASreauLLA1

vinhndnmsdedygruuuy o ean wiadesnmdedygrusunuidaniuuy .
wa.n uaz Aeda Dwihdanmsddoyaegluseduindeontt Aemin udmamugu
Qﬂﬂstﬂﬂﬂﬂﬁi‘iuﬂuﬂzé’fm'l'ﬁ'é'mmnﬁqﬁmgnﬁqamnﬁn HARBINISATTUITDUTNINAD
g rungrainstadenidnisdadoyauu w.omn
e ¥ 9 oy g a @
msvegiaatuy wv.ean fldezldnnuiieg 2 anwd Haozasin <17 14
AN 125 KHz Thinamduisa (Mark Frequency) uazfidouzassn “0” 19a21ud
115 KHz unnudanle (Space Frequency) Sasimsdadeyamsdunnonidasiia
( Bite Rate } TavfimisoBuiiareiui ( bps ) uszdasinsfudoyamedmsuSond
»
0A3U0  Baud Rate ) Asviu msdadgyguiudaniaunzdaswendsarimuaue
dgygiuiiaedn o Iilu 1 @ uazhiantn 1 Withi 2 © uazs e 1aumsns
d’
UBYMANUY FSK Ay aumsil
V(t)= A cos(w, tAw) (5.1)
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A = YUINYDITYG M FSK
w,=2rf,
A =aMudidsauuvsnnuiusauasanubel s

t=130"

5.2 MINOGOATYYIVATABINIINYING ( FSK Modulator )
@ =, = a4 a 4 o
mIuegady uATADan AN Aonsuoguanisnuivenauny Tnosaw

* 4 A 4 1 o s

uanANveInul Adun Mz ueniive sfeyafinvansueguadgaIuATasana
¥ ¥ aa A

A7WA (FSK Modulator) s2yhnmsnlasudeyantasauuveynsuiiusaulanisunden Tae

= o 2 P o =Y = = =
ANVATINUDDTN “1” H39A1WD “13A” uazAUDAIMUABIN “0” HEaAMLE “aula”
TnofloudeyadTnond1s49s FSK Generator Amugalii 52 2993 FSK Generator 92y

1 Ly - A o o o o 9/ oo,
Lﬂﬁuu%gaﬂﬂﬂam“ﬂummnﬂau'lvuuamaanmmzﬂmmamnmaaﬁtymmmﬂaﬁ

Logic 1 = Swilch Close

Logic 0 = Switch Open
k . Oscillator I
W —> | en freq

FSK Signals

i Oscillator H
— T
[W\J LOW freq

__.._- _.5_...,--
-
=
—_
<

=
--gnm

Digital signals A
.

3 ¥
U7 5.2 nannsdhanuiiosduve 93993 FSK Generator

' d’ | ] o = -] = = .
mInumugiieuuiiinesduiannud 2 290570 2993HaARNUDTI (High
= Ao o_ & e cf k4 g
frequency) UiB2 WVTHANANNOAT (Low frequency) Tumsfimiintdg g FSK iosduiueg
a2 i$amdluns Der Ta anudasgidan Taodyguataoansin <1 szgnunudie
v [ L4
AN waz Ty IuATABaanIN “0” sQruMUAIBANEDMT mTuzdausauduliidu

oy FSK desanllineesmnade 'ty
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WAV

[ T R

FSK Signals
I i H !
Lo I Voltage Cc\:}r,l(t:rg Oscillator I E i
Digital signals : . SARSLARE LS
! !
FTAUTYYINYL “17 - m f ) i

ITAUT YIS 0" - ‘Vm,

3 5.3 nanmsienaiiosdutumsidiess Tndimenou Tnsalums fuldedyeu Fsk

4 28 L] = A o
dygrauntaonszgniloudng 2393 ialinvaeu Insnoeadaimand e sziinis
d' Q 4 ) o ] ¥ o
idou Pudgnu Fsk Taorses hanminanou Insaseadaiamed ez mihinlumsulas

szRUapInveIdygInAseeallifiunuiid q

FSK Signal Balanced Demodulating
modulated carrier  modulator signal
W) = Vxcos{n 1 +mxsinm 1) v
Low Pass W= -E*(W»{im]ll
* X Fiter > > *

W Ju b

Vxeosa,t

vco

{ o o J P o
7U# 5.4 wannmsinnudesdulumsfuegqoadygiu FSK

nann1siedAous IR UNsZuaAS INODNNIINIIT Low pass filter veQnldnIugy
- P = a P o A
anudvesimiimenouInsa seadammeidadinudduymfoulussdunniuguy

= f d ¥ & i
Tavineneu Insaveadammesifssn/aou 2eesiidesgnosnurmuie msalfouumag
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(Y :.1' a' o a’ d' o .' o = ca 9

usasuil lal w/dounlasus wuii Tl Bouusdufinunuy larineseu Insaseadaames 14

A o ° é ﬂ' = L4

wiionlawduyndauiei I ldguFmununnutidsTavimenou Insaseadanmes
d’ o o i 1 l:'q o A - L4

mhauduauisunn Mmsalfownlavesnufisuymowiissuinndunndygu

Ao ﬂrfﬁ‘.’\v o = o o of v A
WiimuaInaods Taviimenoulnsaosavnaiaoifiniuguussauneziunssduga
L 4

' v . v .
wWasnudaafududedggrunsiniuadniios dnfulainensuInsassadamnesi
¥

auRuuseny sziiudrfnegoadeyaniinusinddss

T L4
dygunsinuadniddwnzioniynvedhiadiaaeu Insassadaminasezrimidhn

§299390 (Balance Modulator) 'lﬁf'f'mtgmvﬁmau%%wﬁﬁé&ﬁﬁnmnﬂu

V{t)y=V cos{w,t + msinaw _t) (5.2)
unzdoplatuvegafiduluuiifes 14

V(t)=V cos(w.t + m) (5.3)
Wayaulniaweulnsaseadamassiily ¥ cosw,

denoud iz e V)=V cos(a,t +m)cos(w,1)
= —I:;L(cos[co‘c +o, tmlt+cos|w, -, tmlt)  (5.4)
fad o, unz o, Sewiiuierd
V)= %(cos[Za)im]t-l-cos[im]t) (5.5)
Tuinenves 20 wonnsessonludvsvinsosmiidrumaoud

V)= —Zn (cos[£m]0) (5.6)

5.3 nguflumsasdeyaninaenuazfisancn

nondsinudeyatiludefiezdiuglunueesdygamiesndiu 2 ila e Analog
unDigital n'au'ﬁﬁ):ff'qﬁ'mﬁmmﬂmﬁtytmm‘lﬁ'ad'lu:ﬂmaa 0 uae 1 ¥50BinaryFrom(ASCII)
Joyaiifulunoufinmedeziueglugives o uoy 1 fiouszdedoslimsurlasdyguiiu
Digital fiou eezeald (Gonm Digital to Digital L) encoding digital data into a digital signal)
u1~m%"’a€a’mn1suﬂmﬁkym1m Analog MWeglugUveedon i Digital Wonmnwdyg adia
u Gonh analog to digital W50 encoding analog data into a digital signal)ueie 19Tin1sutlag
doyay e digital W analog Lﬁaﬁaiauammu'[mﬁwﬁ 19U Modem (1507 digital to analog
150 encoding digital data into a analog signal)
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Tunwmeiinawlosdoygm analog Weglugtvesdgygnu analog mizanud i
muzan fezdaliniennuddr lalsh oy iINY(IN T analog to analog N30 encoding
analog data into a analog data)
nsmlasdygnull 4 nszuums fe

1. digital data , digital signals

2. analog data , digital signals

3. digital data , analog signals

4. analog data, analog signals
Modulation 1911msu3)aedoygyr0s analog
Encoding 19 unsuslasdyg o digital

Analog data, Analog data,
Analog encoded signal Digitat encoded signal
Radlo, B ’
> Teieaphone P CODEC _’
Digital data, Digital data,
Anatog encoded signal Digital encoded signal
smmeliyi  Modem | sty e . Dighal
transmitter [~

v » ¥
517 5.5 uansRugvesmsilasdygmia 4

Digital to Digital

Fumsdoudoynluszaudallidudyymdtaen wu Tunsdedoynin Computer
11 Printer ¥ 1nomsion Oa 1 uaz 0 wnlandam I (Voltage)  udanszawaslu
arodoygnn iy putse
Encoding Schemes

- Nonreturn to Zero-level (NRZ-L)

- Nonreturn to Zero Inverted (NRZ1)

- Bipolar - AMI

- Pseudoternary

- Manchester

- Dif’fert_antia] Machester
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- B8ZS
- HDB3
S TR ) S T TR B N N B
NRZ-L
NRZI :
—
Bipolar-AMI : ! : . 1 : : |

Pscudoternary _—‘—L_. I———-‘ :
1L MM Ar
Manchester : _
. L ke ’ . b
Differential L : l BE : l | : : :
Manchester 1 : b . : - . —

Figure 5.2 Digital Signal Encoding Formatx

U7 5.6 pluvyvesdygufseea

Analog to Digital

Tuynniusdeanlasdygnu Analog v Digital 15y 1@vsnufidesdsiuszoy
¥
R 1o 519z Assunaduadiu Digital iForeusuiiGund analog - to - digital 1funsuilaq

fygruewdenlyifudyanudinen Tnormuiims Codec ( Coder -Decoder )
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Analog/digital

}- cncoding * sl 2 ,

(codec)

31 5.7 uamsgtuuumsulasdyguves A/D

dulngez1933 oM Tumsudasdyanadt Tnomsdussamlanamilohld
Shulideiostu TaulBuunues Amplitudetn@u (81 sampling fnnfiszdudeiion
miiouifv) Quantizing ¥l dyy i digial Tnvauysoifotzanald Vohage 1l Tuus
0¥ levels Y04 pulses
Pulse Amplitude Modulation (PAM)

» [
PUUTNVDIMS PCM 92@Da% PAM fiou Aomsdoyaiiilu analog 11%1m3 Sampling

Amplitude Amplitude
r 3 ‘ A

Time Time

a. Analog signal b. PAM signal

517 5.8 uerAINTT Sampling Gy 104 Analg

Pulse Code Modulation (PCM)
PCM vzuf 1% pulses Aiard1aTno PAM Wiy digital signal fiouysel
pCM Wi digital Taomuysoid 4 Sussufie

® PAM

o ld Voltage (Quantization)



o $1svenilu Binary (Binary Eencoding)

® 1lfieu Binary iy digitat udaedeeony (Digital - to - digital Encoding)

Amplitude

A

+127 +
+100 +
+75 +

+050 + )

+H)25 +

000 -
025 4+
-050 +
075 +
100 +
-127 4+

+024
+038
+048
+039
+026

00011000
00100110
00110000
00100111
00011010

117 5.9 uansdoyndsapaninszAueiden
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=015 10001111 +125  OLL11101
080 11010000 +110 01101110
050 10110010 +090 61011010
+052 00110110 +088 01011000
+127  OLTTIIL +077 01001101|
- Signbit
+is0 -1s1
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A 4

PAM AIJA,FJJ-NIL Quantization

¥

T,
'y
R
4 U T ZEERSR]
V

0001100000100110+++ Binary 000
encoding

+127

' -127

S +038 +024
Digital/digital H 001100610000011000
encodmg 1n 1,

Dircction of transfer

517 5.10 namsudenvesmsulasdggnu
Digital to Analog
Digital - to - Analog iflumsutlasdygiusinisaea liiluewnden

1 - ¥ ey ¢ A LR ] ar o
U Msafaoud DYANNADUNIADIINDTIFIY ﬁ'lUI'ﬂ‘iﬁWﬂ

+024 +038 -048
00011000 00100110 001]0000

—H 1 m =u

Direction of transfer




01031161

61

Digital/analog
encoding

317 5.11 uansmsulasdoyanindsasanduiiusunden
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NIseBNUYVIALNIINARDY
6.1.M508NKUY
mmammmqﬂ'sﬁwuﬂﬂzﬁﬁ'awmInnanaaﬂ%mmm’ 293 latwaRaweddmsuniea
madmamesiemmuan sz i W uga W suiun e Toadas UBNINII2993
TofmeaflawesRearnsamiaiudofifiatu o wnina188nd

6. 1.inMs09NULIY VCO Y040 InsL
F,. = 15.40 [15.775] MHZ
F,,. = 16.50 [16.125] MHZ
AISIABTANS U  VCO VARICAP MV 2111
Coia = 4700 pF 40 V , rpppu 2 55.32K Q
Crux ® 65.50 pF [ 1.5V, Fpp iy 2 24.57K Q
Cy max < 78.02 pF

COLLECTOR LOAD
R =00Q ,C,~wopF

EMITTER LOAD
Ry = 10K Q ,C,. = 20 pF

TRANSISTOR PARAMETERS ( TA7358 OSC port BF240 is Assumed )

Iep = 0.75 mA Verg = 077V
Ve = 0.6578 V r, = 1553K Q
B, ~ 1356 A/ A 7., = 21.07TM Q
ry ~ 10 Q

ry, ~ 4.675K Q C,. ~ 0.8308 pF
g, = 29.01 mS C,, ~ 13.02 pF
|8 us| = 19.98 4/ 4 F, =~ 333.3 MHz




<

———— A ——dg

a—

1|
A

B { VEE= v !
Freq. CTL VoRa I -

71# 6.1 2993 VCO My

|

vCo

Crory Fox = 62.03 pF
Cys = 150 pF

C, = 11.59 pF

AC, =~ 9804 pF

Cra = 3579 pF

a

Cro = 45.59 pF

CB

Corora = Cp* Cye
Corore. 21473 pF
C, 21713 pF

C, = 68 pF

5

A
CATUTA.L = CA+ Cu:

Cyrom 2 29.86 pF



C, 29.856 pF

C, = 680 pF

r‘vv'\q =1= =0  Averange coil diameter

fe ) 2.5 mm.
L

4.153 mm. , 35 tumns

L= 1500 nH

6.1.2.n1509NUVVI995 LPF

44 o o o [} @ L4 e - =

wespsesn Mt miveinannodenglithinsesfuns e nuiidmiufiawtge

= + 3 - 43
seiimsrem C, muaulidw

anudoninaeglusa: £, = 15775 - 16125 MHz

Ref Freq at PD: F,,: F,, = 1250 KHz : Fy_, = 6400 Hz/R = 512
Fpu= Fy. Np: N, = NP+4

ouf

Prescale Factor P =1 A=0
Npee = 1262+ 2n (n=0-14)
Ny, = 1262 -1290

PD Type :3 STATES PFD
PDoutpwt = 475V

K, = 0378 V/Rad

Srcoma = 15.50 MHz at which 150 V

Srcomam = 1640 MHz at which 400 V
280 vwo Rad | Sec

2.626
AViro v

Pull out Range : A@p, (1),2) : Ap, max is the dynamic limit of stable operation of the PLL

Kyeo =

The PLL will UNLOCK if a frequency step is larger than A@,, max
EX — OR or Multiplier PD A@,, max is dependon @n and & of the PLL



ALL Types PFD A®p, max are as large as Af,
Awmax atPD= 2}![~£MHFREF) = 277.3Hz = 1743 Rad / Sec
T min

Aw,.. atPD < A@p, at PD( 2”Fg£;:

Let Aa)m = 2500 Rad/Sec
Let Damping: & =~ 1.14

Natural Freg : w,

Awpo!(246(6+0.5))  EX-OR
@D, % Bwp!(5.78(5+0.5)) JK FF PD

A@p {11555 +0.5)) Al types PFD
optimization of Damping
Condition S
Minimize Noise BW 0.5
Minimize Pull in Time 0.707
Maximize Sweep Rate 0.7-1.0
Maximize Pull out 0.81
Mimimize flicker - jitter 1.14 u

9wwldir 4 =132.0 Rad/Sec, 5 =114

Loop BW: BW, = ). (l+252+\/ (1+252)2+1) = 357.4 Rad/Sec

e

Damping: B W,.p Damping: 5 B W,p
0.5 1817 g, 0.81 21984,
0.7 2.049 ¢ 1.00 2482
0.707 2058 ¢ 1.14 2.708 ¢

65




Fast Lock Range : A ), : If the frequency changes at PD is less than A w;

The PLL will Lock within one beat- note
76 ¢, EX - OR or multiplier
Aa)L at PD= 27[50)" JK F/F

476 gy All types PFD

AG);, at PD = 1719 Rad/Sec

A atPD x )
)] . Nrui . 5 160 MRvs = 3453112
T

A J, atoutput ~

2r
Fast Locking time = — = 47.61Sec

w,
PASSIVE Loop LPF
R1
From PD /\KP\I i A ToVCO
aaeo-L”
. I
1% 6.2 LPF MmA5Y
For W, 20,
) Wr; S+,

F(s) =&&

a); -(S +a)PllS +wpz)
1 1

On =71+T2 ) C](R1+R2)
1 1

@ - (2 ) RzCn




1

Wr2 = m ’ Ra)P? = Rl”Rz

7,47, = 2K_ =38.47 mSec
a)nNT
1-2=35- ; ]}? = 15.78 mSec

ne
T, = (T1+Tz) - T, =22.69 mSec

W (C, =22 uF
I TN 76 =
R=-L=1031kQ o1 R =10k Q

]

-T2 _ :
R, =2 =Bk Q Wi R, =68k Q

1
O = = 2706 Rad ! Sec
7 Cl Gél + RZJ

T,= 1496 mSec
Ro: = R/ R, =408 Q
1

C onR) T

W (), =0.220 pF

1

WOrr = = 1123 Rad/Sec
C2 R

67



6.2 MIBDNUVL IS VCO ¥oINIndd

nk G ——
Mod in 0.7vpp 2000
100n ==
BB106
BIAS
MV2131
L
27k -
AN
Freq.CTL Voitage

17 6.3 vco voannda

Souim = 4.900[ 5.075 ] MHz
S 5,600 [ 5.425 1 MHz
MOD Deviation =~ 4.0KHz
Cpr, max < 82.73 pF

VCO Varicap MV2111
Coia = 4551 pF/ 440V, 1y, 12 49.73KQ
Cuax = 84.TIPF/ 070V, T,y = 1086 KQ

MOD Varicap BBE105
Coin ™ 5718 pF/ 4.0V, o) = 626.8K 2
C_.. = 58.14pF/ 0.75 V, Trr.) = 473.8 KQ

COLLECTOR LOAD
Ry =~ 2000 Q, C. = 10.0pF

68
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EMITTER LOAD
Ry =25K,Q,C; ~30pF

TRANSISTOR MPSHI(0/KSP10
ICQ =~ 0.8 mA VCEQ =22V
Vee 06665V 1. = 1125KQ

ce

By~ 60.3NA 1, x 6.764MQ

r = 10.00 ©

1943k Q ¢, ~ 07916 pF

g, =3095mS Cy. * 7.242 pF

18,|~ 52708 F~ 613 MHz
Q. r

e
~ 7389 2 2730 KQ

fmi.n
S = 8445 2 3566 KQ

vCO

Crorar fuax = 6131 pF

C,s =200pF C,~ 1497 pF
AC, =~ 22.46 pF

Cropiw = 31.03pF, C, ~ 59.53 pF

MOD
Cieto) * 2.765pF

C,s =5DF , AC,, = 0.1948 pF

Cs

Corora = Cp + Cy,
Cpmony 2 66.52 pF
Cy 2 59.28 pF

Cz = 100 pF

69



> 1214 pF
C, 2 1184 pF
C, = 150 pF

6.2.1 ﬂ'liﬁﬂfl!l‘l]‘l]']@ﬂi'llﬂ'lﬂﬁigﬂ[lm

MPSH 10/ KSP 10 Amplifier

Characteristice

To Power amp stage 2
-

+V
390 27uH
180p
1.
MPSH10/ 8uH
KSP10 B
FROM \@QLW\_@ -
i 330p 270p

1
Iy

'IF—~—{

{o(pc) = 6.0 mA

Fpep = 5.250 MHz

Y Parameters

Y. ® 0.6577 +j0.07619 mS
Yo = 36.57 - j7.38mS
¥, = -2.617-j8.344mS

Y, % 2918+ j1053 mS

I §180 =

zﬂﬁ 6.4 1V Power amp stagel

LINVILL STB FCT ~ 81.56x10

70



MAXIMUM GAIN

STERN STABILITY FACTOR :K ~ 92.98
75%CLASS A P~ 446 mW

0 roax

BW, BW,

i out

5713 MHz 25.00MHz

Z5 = 1446 //+j7980 Q
Z, =330.5//+j786.9 2
Z.=CON i{z:}, 7., = CONj{Z:}
A, =6.261/-6.187+j0.9572 V/V
F; = 174 W/W ,22.41 dB

MPS/PH/PN/2N 2222 Amplifier Characteristice
IQLDC) = 50 mA
Frep = 5250 MHz

l S5v

1 3.3k

00'!{ AN

[ b
1N4148

L—AAN————& 82uH
680

= . 1uH

47n 600V

i} A
=100
3 L
4
From Power amp| 2N2222

‘j‘ﬂ‘ffi 6.5 2397 Power amp stage2
Y Parameters
Y. = 16.69 +j9.441 mS
Y, = 274.1 — j29.98mS
Y, = -502.7-j161.2u8



Yy, & 1064 + j1095uS
LINVILL STB FCT =~ 0.8172

MAXIMUM GAIN
STERN STABILITY FACTOR :K = 182.9
75%CLASSB P, =~ 24.43 dB

BW,, BW,,
21.91 MHz 16.42MHz
Z5 =20.73 //+)45.25 Q)
Z; =325/1+j508.3Q
Z,=CON ;{z:}, z,., = CONi{z; }
Ay ~32.58/-32.42-3.209 V/V
P, = 67.69 W/W, 1831dB

6.2.2 M300nUULII0S TadraRamed Srmduemnynnnmiadeng
Output Freq. Range : F,,,; 1 Fr =5.075-5.425 MHz

Modulation Freq. : F,_,: F__,=300-4,000 Hz ( No Modulation ; £ ,=0)
Ref Freq.atPD: F,_ : F, . =6250KHz: Fy g, =400 MHz, +R =640
Four = F,y ® Np : Np= NP +A

Prescale Factor P=1 A=0

Ny = 812-868

Ny =812-868; Nygey : N 1= 3/Npex ® Ny =839.5

PD Type : 3 states PFD
PD Output : AV, pp =475V
A VOurPD/ ]

K, ={AV,

OuwiPD { 2x
A VO‘ulPD l4rx
K,=0378 V/Rad

Sroomn ® 498 MHz at which 125 V

Srcoms ® 551 MHz at which 4.25V

72



2
a H% = 176.7KHzV= 1.100 M M
AVico

Pull out Range : Awp, (1)42) : Aw,, max is the dynamic limit of stable operation of the PLL .

vco

The PLL will UNLOCK if a frequency step is larger than A, max
EX-OR or Multiplier PD A@,, max is depend on @, and § of the PLL

All Types PFD Aw,, max are as large as Afjryp

Ao, atPD= 27:( / Omorgvf"m“ ~fen) fre f) = 431 KHz = 2708 K Rad/Sec

T min
Aw,, atPD £ A, at PD < 2afy .
From @, = 69.61 R/S, & =1.14
Let Aw,, ~ 1319 Rad/Sec
Let Damping : § =~ 1.140
Natural Freq : @,
Aa,, /(2.46(5 +0.5))
®,= A, /{5.78(5 +0.5))
Ay, /(11.55(5 +0.5))

@ = Contimue on page 2

Optimization of Damping

Condition 5
Minimize Noise BW 0.5
Minimize Pull in Time 0.707
Maximize Sweep Rate 0.7-1.0
Maximize Pull out 0.81
Minimize flicker -jitter 1.14

@,=69.61Rad/Sec , § = 1.140

1/2
Loop BW : B, = a),,(1+ 257 + {1+ 262 +1) ~ 188.5 Rad/Sec



Only modulation is applion Damping: & BW,, Damping: 5 BW,
BW\, < Op o
0.5 1817w, 0.81 2198w,
@y g = 1.885 Rad/Sec 0.7 2049, 1.00 24820,
BW,, ~0.1 @ypgma 0.707 2058w, 1.14 2.708 e,

Fast Lock Rang : A@, : if the frequency changes at PD is less then Aw, the PLL will lock

within one beat-note

oW

n

Aw, at PD = {2nr%w,
4réw

n

Aaw, at PD =~ 997.2 Rad/sec

Aw,atPDx N, .

AF; at output ~

2%

Fast Locking fime = == ~ 90.26m Sec

mn
From BW=Muaw,

o, =BW/M
BW << £} odmin
Let BW = 0.1 @00

=188.5 R/S
118.5

w,=— RIS =69.61R/S

" 2708

~128.9 KHz

Passive LPF Continue on page 3

Active LPF Continue on page 4



PASSIVE Loop LPF

R1
F 22k
omPD .. AAA; - TRVCO
al e
10%‘ 10k
+__
a T
3.3/50
4 - i
117 6.6 717 LPF vounseads
Design Parameters
K, ~ 0378 V/Rad: K gy ~ 1.110M R24/S¢¢
K=K, Kp, ©~419x10° Sec™
Fyey =6.250KHz = 39.27K Rad/Sec
Ny = 868 , Ny =812
N_r = VNrow Ve ~ 8395
@, ~ 69.61Rad/Sec: 5 ~ 1.14
For @, >> @,
F(s) = Dp\Dpy S+
a)Z (S +a)P1 XS + a)PZ)
1

Og = = 1 T,+7,= _K 7 =0.1023 Sec

T+, CI(RI +R2) N;a,

1 1 26
W;=—=—- T, = —=32.75m Sec

7, R @,

1

@Dp, = s Ry =R IR, 1,= (r, +7,)— 7, =69.51m Sec

Rﬂ:PZCZ
Let C, =3.3 uF

R = 17,/C, =21.06 KQ Let R =220 KQ
R, = 7,/C,=9925KQ Let R, =100KQ
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Chanal nis N Fo s Fo v1n ns % MAAWAIA
scope{MHz) firuin
L (MHz)
1 1262 15.776 15.775 0.006
2 1264 15.801 15.800 0.006
3 1266 15.826 15.825 0.006
4 1268 15.851 15.850 0.006
5 1270 15.876 15.875 0.006
6 1272 15.901 15.900 0.006
7 1274 15.926 15.925 0.006
8 1276 15.951 15.950 0.006
9 1278 15.976 15.975 0.006
10 1280 16.001 16.000 0.006
11 1282 16.026 16.025 0.006
12 1284 16.051 16.050 0.006
13 1286 16.076 16.075 0.006
14 1288 16.101 16.100 0.006
15 1290 16.125 16.125 0.000
ns e dmiugssuinousediusuaud

58 -

56 .5

54 4=
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ussnulan) AINE (MHz)
1.00 4.905
1.25 . 4981
1.50 | 5.031
1.75 5.111
2.00 5.174
2.25 5.234
2.50 5.263
2,795 5.300
3.00 5.345
325 5.380
3.50 5.407
375 5.454
4.00 5.480
425 5.507
450 5.557

AT NUTAIATITURUEIS B IIUIIAUN LAWY VCO

auiimiugssuitvusedufuaruiinas VCO
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Cht Pk~ Pk
185mV

Chi RMS
G0.3mv

RS R P
Mi100ns: Al Chl /-8.00mV

| ST
W 50 0mvA
25 Mar 2007
§#++[0.000005 | 20:46:46

51 () Fahnd 5.075 MHz

Chi Freq
5. 176MHz

Ch1 Pk—PK
135my

Ch1 RMS
48.0mY

M{T0ns] A C1 7 13.6mV,
25 Mar 2007

G+~ [0.000005 22:26:55

31 (9 FaviAwb 5.175 MHz

oF

31 7.1 yaasdeyanaii IneIN Power amp 1N303TUMANIN
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...................................................

Chi Freg
3.302MHz

Cht Pk-PK
189my

Cirl RMS
53.3my
A S PP b S SR k
VI S ST ST ST TS S DT DU
Wik 50.0mvYy M 100ns| Al Chi S-8.00mV:
_ _ 25 Mar 2007
i+0.000008 | 20:47:36
7Y (7) Yahin 218 5300 MHz
Tok Stop s
LR R S oo | S o
E ' Sy : 1
I Cht Freq
5 428MHz2

193mv
Chi M3
64.2mV
SO S U T -
m-,@,ﬁi\’f‘~: K
e 25 Mar 2007
i§+~0,00000s 20:48:00

7t ) Jafin1ub 5,425 MH2

nr

339 7.1 vemadeyayteudi 32010 Power amp 1n3845Un 10U (A0)
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- E

L 4

......................

g ¥
| P i i P T S T T
@ik 10.0mva ] M:40.0ns: A Ch} /-8.20mV|

ti+v 0.00000 s ]

31 (M) Yafinid 15,75 MAz

DT

,.
btk
LA At ¥

PN SR S T G

@ikl 10.0mvA

WT40.om] A CHi 7 1.20mY)

U++/0.06000s |

31 (% Jafin1 i 15,875 MHz

hnd

3u¥ 72 woasdygnaii e vCo inTessn

Chi freq
15.7RMH2

Chi Pk-Pk
34.4mv

Ch1 RMS
tr.2my

25 Mar 2007
21:34:32

Chi Freg
15.87MNHzZ

Chi Pk-Pk

34.2mYy

Chi RMS
TEH.2my

235 Mar 2007
21:37:113
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s A

PO T T ST VT A S S A

M40.0ns: A Cht J 1.20mV

¥+~ [0.060000s

51 (m) Yafinynd 16.000 MHz

Tek Prevu |

PR T S

L NEETRN SEUR T T W0 W Y

Bodafted 1y 1

ME_ 10.0mvV™y

A I BT SRR
Al Chi s 1.20mV,

i~ [0.00000s

M|40.0ns!

FAC)) Sannud 16.125 MHz

wr

5U% 7.2 vermadeyaniaeii Fasn VCO 1039330 (6ip)

Cht Freq
18, 07hH2

Chi Pk-Pk
34.1mv

Cht RS
Thimy

25 Mar 2007

21:39.09

Ch? Freq
16.12MHZ

Cht Pk~Pk
39.6mv

Cht RMS
11.2my

25 Mar 2007
21:4%:10

B3
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ey

W, 20,0 e

..........

.....

R _20.0mv™ |

31 (v) Tainanad 5.175 MBz

UM 7.3 uaasdygam

54

Cht Freq
5.076GVHz

1 Chl Pk-Pk

150mv

Cht RMS
50.9mv

25 Mar 2007
20:36.07

Chi freqg
5.174MHz

Chl Pk-Pk
T45my

Cht RMS
50.5mVy

4 o
IBUNANGH

¥) 25 Mar 2007

20:32:49
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TekStop |

Ty

Chi Freq
3.30IMHEZ

Ch1 Pk~Pk
145Smy
. ; ; - ‘ : N : ) 1 Chi RuS
- : : : coedo o 3l S0.smy
P IUTOE T DU S SO S T TR T
S 20 0my M T00ns| Al Chl / 22.8mV|
A 25 Mar 2007
i3++{0.000005 | 20:34:27
U (7) ANAI1R 5300 MHz
Tek Stop
Cht Freg
S.429MH2
Ch1 PKk-PK
143mv
Ch1 RMS
49,6mvy
OE 20.0mvi 100ns] Al Chl S 22.8mVi
25 Mar 2007
©+~0.00000s | 20:35:09

71 () Fafina i 5.425 MH2

71 7.3 uaasdygnai JaoinnieaTunintsn (@e)
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LI AL A B B 2 S v e e 2

iAo 2.00nm
1@ -1 00mV

Chl Freq
1.003kMz

Cht Pk--Pk
256mY

LIS

4 chi RMS
86.2mV

pod e pe oo bT

Y

t

¥

¥

TS DU T L T T T SO S S A 5

Mq400ps; A <hl 1 4 00m

N 22 Mar 2007
i++0.06000s | 15:55:52

31 (n) JaninnuE 1 KHz

iAr 2.00mv
T —1.90mv

Chi Freq
400,35 Hz

Ch1 Pk-Pk
275mV

Chl RMS
92.6mv

PP ‘.I.x..!....

-lzgxa.ljz.x

AT AN ' Mio0ms A Chi 7 SE.0mv

22 Mar 2007
G++[0.000005 | 15:52:53

51 (v) FafinImid 400 Bz

JU% 7.4 suldyq i Tands0n Demod Ainmin
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Order this document
by MC145182/D

60 MHz and 85 MHz Universal
Programmable Dual PLL

Frequency Synthesizers
CMOS

The MC145162 is a dual phase—-locked loop (PLL) frequency synthesizer
especially designed for CT-1 cordless phone applications worldwide. This
frequency synthesizer is also for any product with a frequency operation at
60 MHz or below.

The MC145162—-1 is a high frequency derivative of the MC145162, for
products with operating frequencies of 85 MHz or below.

The device features fully programmable receive, transmit, reference, and
auxiliary reference counters accessed through an MCU serial interface. This
feature allows this device to operate in any CT-1 cordless phene application.
The device consists of two independent phase detectors for transmit and
receive loops. A common reference oscillator, driving two independent
reference frequency counters, provides independent reference frequencies for
transmit and receive loops. The auxiliary reference counter allows the user to
select an additiona) reference frequency for receive and transmit loops if
required.

« Operating Voltage Range: 2.56t0 5.5V
« Operating Temperature Range: — 40 to + 75°C
s Operating Power Consumption: 3.0 mA @ 2.5V
» Maximum Operating Frequency:
MC145162 — 60MHz @ 200mV p—p,VpD=2.5V
MC145162-1 — 85MHz @ 250 mV p—p, VDD =25V
« Three or Four Pins Used for Serial MCU Interface
» Buili-in MCU Clock Output with Frequency of Reference Oscillator <3/ 4
« Power Saving Mode Controlied by MCL
+ Lock Detect Signal
+ On-Chip Reference Osdillator Supports External Crystals to 16.0 MHz
= Reference Frequency Counter Division Range: 18 to 4095
» Auxiliary Reference Frequency Counter Division Range: 16 to 16,383
« Transmit Counter Division Range: 16 10 65,535
¢ Receive Counter Division Range: 16 to 65,535

REV 3.1
298

MC145162
MC145162-1

P SUFFIX
PLASTIC DIP
,, CASE 648

D SUFFIX
16 SOG PACKAGE
CASE 751B

1

ORDERING INFORMATION
MC145162P  Plastic DIP
MC145162D  SOG Package

MC145162P1 Plastic DIP
MC145162D1 SOG Package

PIN ASSIGNMENT
CLKE 10 15 I D
ADp ] 2 15 1] ™XPDout
DLl 3 14 J fyp-T
ENB[] 4 13 [ TxPSHy
Mcuctk ] 5 12 bVDD
Vss(] 6 1 1) RePSIFRy
0SCin [l 7 10 [J RePDget
05Cou [ 8 9 [} R

© Molorola, inc. 1998
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BLOCK DIAGRAM

. 12-BIT PROGRAMMABLE
G8Cin REFERENCE COUNTER
8 14-8IT PROGRAMMABLE
0SCoyt 94— AUXILIARY REFERENCE
COUNTER
5 | | TRANSMIT
MCUCLK 34 L12BITSHIFT| | 14-BIT SHIFT SELECT Tx 15
REGISTER REGISTER —o PHASE |3 TxPDgy
y 1 o] DETECTOR
2 —
Y, S— *
ok MCU INTERFACE PROGRAMMING
; > MODE CONTROL "
[ ——  —— 1]
. CONTROL REGISTER
S
13
THPSliry I
sty <
SfRx 16-BIT SHIFT REGISTER
)
(M 16-BIT Tx PROGRAMMABLE e Eer R |49
m COUNTER PHASE | RiPDyyyt
—O\o— DETECTOR
Y0
=1 16-BIT SHIFT REGISTER
r
9 16-BIT Rx PROGRAMMABLE Vpp = PIN 12
fin-R COUNTER Vgs=PIN6
MC145162-MC145162-1 MOTOROLA
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MAXIMUM RATINGS* (Vollages Referenced to Vgg)

Symbol Rating Value Unit
VDD DC Supply Voltage -05t0+80 v
Vin Input Voltage, All Inputs -05toVpp+05 v

tin lout | DC Current Drain Per Pin 10 mA

Ipp, Igs | DC Curment Drain Vpp or Vgg Pins 30 mA
Tstg Storage Temperature Range -850+ 150 °C

* Maximum Ratings are those values beyond which damage to the device may occur.
Functional oparation should be rastrcted to the limits in the Electrical Characteristics

This device contains protection circuitry to
guard against damage due to high static voit-
ages or electric fields. However, precautions
must be taken to avoid application of any voltage
higher than maximum rated vollages to this
high—impedance circuil. For proper operation,
Vin and Vgt should be constrained to the range
Vss £ (Vin of Vout) s VDD-

Unused pins must always be lied to an
appropriate logic voltage level (e.g., either Vgg
or Vpp)- Unused outpuls must be [aft open.

tables or Pin Descriptions section.

EL ECTRICAL CHARACTERISTICS (Voltages Referanced to Vgs, Ta = 25°C)

Guaranteed Limit
Symbol Characteristic Voo Min Max Unit
Voo Power Supply Voltage Range — 25 55 v
VoL Output Voltage 0Llevel 25 — 0.1 v
(lout =0} 55 — 0.1
VoH (Vin= Vpp or 0} 1Level 25 245 —-—
5.5 5.45 —_
ViL Input Voltage 0 Levet 25 — 0.75 v
Vout=0.5Vorvpp-0.5V) 55 —_ 1.65
ym 1 Levet 25 1.75 -
5.5 3.85 —_
loH Output Current (Vo =2.2V) Source 25 ~0.18 —_ mA
{Vout=50V) 55 -0.55 —
loL Vout =0.3V) Sink 25 0.18 —
Vout =0.5V) 55 0.55 —
Iy Input Current OSCin. finT. fimR 25 e -30 HA
Vin = 0) 55 - - 66
ADjp, CLK, Oyn, ENB 25 — -10
5.5 —_ -1.0
IH Vin = Vpp - 0.5) OsCin, bin-T. iR 25 - 30
55 — €6
ADjp, CLK, Dyn. ENB 25 — 5.0
55 -— 5.0
loz Three—State Leakage Current (Vg =0V or 5.5 V) 55 - 100 nA
Cin Input Capacitance — - 80 pF
Cout Qutput Capacitance — _ 8.0 pF
IpD¢stdby) | Standby Current 25 - 0.3 mA
(All Counters are in Power-Down Mode with Oscillator On) 55 —_ 1.5
DD Operating Current mA
MC145162: 200 mV p—p input at fip-T and f;~R = 60 MHz 25 — 3.0
MC145162—1: 250 mV p—p input at fig-T and fi—R = 85 MHz 5.5 — 10
with OSC = 10.24 MHz
MOTOROLA MC145162sMC145162—1
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SWITCHING CHARACTERISTICS (Tp = 26°C, Cy = 50 pF)

Guaranteed Limit
Figure
Symbol Characteristic No. Vpp Min Max Unit
mH Output Rise Time 1 25 —_ 200 ns
55 — 100
THL Qutput Fatl Time 1 25 — 200 ns
5.5 — 100
ttr Input Rise and Fall Time 0SCijp 2 25 — 50 us
55 — 4.0
by Input Pulse Width CLK and ENB 3 25 80 — ns
55 60 —_—
frax input Frequency 08Cjp 25-55 — 16 MHZz
Input = Sine Wave @ 2 200 mV p—p finR, fin-T 25-5.5 — 60
for MC145162
Input = Sine Wave @ 2 250 mV p—p fin—R, fin-T 25-55 — 85
for MC145162-1
tst Minimum Start-Up Time 10 ms
sy Setup Time DATA to CLK 5 25 100 — ns
ENB to CLK 55 200 -
th Hold Time CLK to DATA 5 3o B0 — ns
50 40 —
trec Recovery Time ENB to CLK 5 3.0 80 —_ ns
5.0 40 —
tsu1 Setup Time ENB to CLK 4 2555 80 —_ ns
thi Hold Time CLK 0 ENB 4 25-55 600 — ns
f Phase Detector Frequency de 125 kHz
fMCUCLK { Output Clock Frequency MCUCLK de 5.33 MHz
{OSCjpy = 3)
MC145162.MC145162-1 MOTOROLA
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SWITCHING WAVEFORMS

tFLH ITHL L3 i
ANY 0% CLK, O5Cy, 90%
OUTPUT 0% T R 10%
Figure 1. Figure 2,
| tw w
ENB, CLK ;}‘ 50% 4; .
— Voo
ADin, 50%
Din
Vss
Figure 3.
tsu th
~ Voo
CLK 50% LAST FIRST
— Vop —J CLK CLK VSS
QK FIRST LAST
CLK CLK Vag lsy —=4 trec
ot . tny ENB 0%
P — Vob Vsg
ENB PREVIOUS
DATA
Vss LATCHED
Figure 4. ENB High During Serial Transfer Figure 5. ENB Low During Serial Transfer
MOTOROLA MC145162sMC145162-1
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PIN DESCRIPTIONS
INPUT PINS

05Cj /OSCqut
Reference Osciilator Input/Output (Pins 7, 8)

These pins form a reference oscillator when connected to
an extemal parallel-resonant crystal. Figure 6 shows the
relationship of different crystal frequencies and reference
frequencies for cordless phone applications in various coun-
iries. OSCj, may also serve as input for an externally gen-
erated reference signal which is typically ac coupled.

MCUCLK
System Clock (Pin 5)

This output pin provides a signa! of the crystal frequency
(OSCout) divided by 3 or 4 that is controlied by a bit in the
control register.

This signal can be a clock source for the MCU or other sys-
tem clocks.

A.Din, Din, CLK, ENB
Auxiliary Data In, Data In, Clock, Enable {Pins 2, 3, 1, 4)

These four pins provide an MCU serial interface for pro-
gramming the reference counter, the transmit—channel count-
er, and the receive—channel counter. They also provide
various controls of the PLL including the power saving mode
and the programming format.

TxPSH1Ty, RXPSHRx
Transmit Power Save, Receive Power Save (Pins 13, 11)

For a normal application, these output pins provide the
status of the intemal power saving mode operation. If the
fransmit—channels counter circuitry is in power down mode,
TxPSfiTy outputs a high state. if the receive—channels
counter circuitry is in power down mode, RxPSHRy is set high.
These oulputs can be applied for controlling the exteral pow-
er switch for the transmitter and the receiver to save MCU
controf pins.

In the Tx/Rx channel counter test mode, the TxPSHT, and
RxPSHRy pins output the divided value of the transmit
channel counter (fTx) and the receive channel counter {frx),
respectively. This test mode operation is controlted by the

controi register. Details of the counter test mode are in the T/
Rx Channel Counter Test section of this data sheet.

fir-THin—R
Transmit/Receive Counter Inputs (Pins 14, 9)

£n—T and fip—R are inputs to the transmit and the receive
counters, respectively. These signals are typically driven from
the loop VCO and ac coupled. The minimum input signal level
is 200 mV p—p @ 60.0 MHz.

OUTPUT PINS

TXPDOutIRXPD(,ut
Transmit/Receive Phase Detector Outputs (Pins 15, 10)

These are three-state outputs of the transmit and receive
phase detectors for use as loop error signals {see Figure 7 for
phase detector output waveforms). Phase detector gain is
VpD/4 n volts per radian.

Frequency fy > fR or fiy leading: output = negative pulse.

Frequency fy < fr or fy lagging: output = positive pulse.

Frequency fy = f and phase coincidence: output = high—

impedance state.

NOTE: fR is the divided—down reference frequency at the

phase detector input and fy is the divided—down VCO
frequency at the phase detector input.

LD
Lock Detect {Pin 16)

The lock detect signal is associated with the transmit loop.
The output at a high level indicates an out-of-lock condition
(see Figure 7 for the LD output waveform).

POWER SUPPLY

VDD
Positive Power Supply (Pin 12)

Vpp is the most positive power supply potential ranging
from 2.5 to 5.5 V with respect to Vgs.

Vss
Negative Power Supply (Pin 6)

Vgg is the most negative supply potential and is usually
connected to ground.

A
O
Oo— TR1
B
0SGCip -+ N ({12 BITS} P -4 |—
C
=25
. o \O-— fR2
OSCot = M (14 BITS) O
Crystal -+ N Value fR15B frR2_,C
11.150 MHz 4486 6.25 kHz 1.0 kHz
11.150 MHz 223 12.5 kHz
10.240 MHz 512 5.0 kHz
12.000 MHz 600 5.0 kHz

Figure 6. Reference Frequencies for Cordless Phone Applications of Various Countries

MC145162MC145162-1
6
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CONTROL REGISTER IDENTIFIER = 1

\
Dy, TEST S}‘\’T"‘\ REF PD
1 0 BIT 4 ENABLE ENABLE ENABLE
MSB

CLK

CONTROL REGISTER DATA
N

LsB

ENB

NOTE: ENB must be high during the serial transfer.

Figure 8. Programming Format of the Control Register

Table 1. Control Register Function Bits Description

Test Bit Set to 1 for TX'Rx channel counter test mode
Set to 0 for normal application
Aux Dala Select | Set to 1 for both ADsp and Djp, pins inputting the transmit 16—bits data and recaive 16-bits data

raspaclively.
Set lo 0 for normal application interfacing with MCU serial peripherat interface. Does not usa ADjp, pin;
tia ADy, to Vgs-

REFgut +—3/=4

If set to 1, REFg,s oulput frequency is equal to OSCq ;¢ = 3.
if set to 0, REF g output is OSCpt = 4.

TxPD Enable I set to 1, the transmit counter, transmit phase detector, and tha associated circuitry is in power—
down moda,
Tx PSHTy is set "High™.
RxPD Enable If set to 1, the receive counter, receive phase detector, and the associated circuitry is in power—
down mode.
Rx PS/ffpy is sat "High”.
Retf PD Enable It set to 1, both 12-bit and 14-bit referance frequancy counters are in power—down mode.
Table 2. Control Register Power Down Bits Function
TxPD RxPD REF PD Referance
Enable Enable Enable Tx—Channe! Counter Rx—Channel! Counter Frequency Counter
0 0 0 — —_ —_
0 0 1 —_ _ Power Down
0 1 0 — Power Down —_
o 1 1 — Power Down Power Down
1 0 0 Power Down — _
1 [} 1 Power Down —_ Power Down
1 1 0 Power Down Power Down —
1 1 1 Power Down Powar Down Power Down
MC145162MC145162~1 MOTCOROLA



REFERENCE FREQUENCY COUNTER

- REFERENCE
IDENTIFIER = 0 REFERENCE FREQUENCY REFERENCE AUX REFERENCE
FREQUENCY COUNTER FREQUENCY FREQUENCY COUNTER
SELECT DIVIDE RATID SELECT DIVIDE RATIO
A it A v

4 N A

\ /S Ay
AUX
REF Tx-0 Rx-0 12-BITS REF FREQ R1 TR1 14-BITS AUX REF FREQ
Bin 0 ENABLE A SELECT A SELECT DATA $1 §2 DATA
—— L__S I(d ! I

A

ENB

NOTE: ENB must be high during the serial transfer.

Figure 9. Programming Format of the Auxiliary/Reference Frequency Counters

Oy ——
MCU
USING CLK UNIVERSAL PLL
SERIAL PERIPHERAL
INTERFACE PORT AUXDATABIT =0
—— ENB -
Figure 10. MCU Interface Using SPI
ADyp
Dp ——
MCu UNIVERSAL PLL
USING
NORMAL 1O PORT CLK - AUX DATA BIT = 1
ENB ——

Figure 11. MCU Interface Using Normal VO Ports with
Both Djj, and ADj, for Faster Programming Time

MOTOROLA MC145162.MC145162-1
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AD: 16-BIT Tx COUNTER \
" DIVDE RATIO /
o 16-BIT Rx COUNTER \
n DIVIDE RATIO /
LAST
CLK -
cLocK
(&
P2
ENB

NOTE: ENB must ba low during the serial transfer.

Figure 15. Programming Format for Transmit and Recelve Counters
{4—Pin Interfacing Scheme)

Tabie 3. Global CT-1 Reference Frequency Setting vs Channel Frequencies

Country Channels Freguency fR1 fr2
US.A. 46/49 MHz (10, 15, 25 Channels) 5.0 kHz —-—
France 2641 MHz 6.25 kHz2/12.5 kHz -
Spain 31/41 MHz 5.0 kHz -
Australia 30/39 MHz 5.0 kHz —
UK. 1.7/47 MHz 6.25 kHz 1.0 kHz
New Zealand 1.7/34/40 MHz 6.25 kHz 1.0 kHz

REFERENCE FREQUENCY SELECTION
AND PROGRAMMING

Figure 16 shows the bit function of the reference frequency
programming word. The user can either select the “fixed”
reference frequency for all channels accordingly or provide a
specific reference frequency for a particular channel by using
two reference frequency counters (e.g., for an application in
France, the base set transmit channel common fixed refer-
ence frequency is 6.25 kHz or 12.5 kHz). (See Table 3 and
Figure 6 for reference frequencies for various countries.)
However, transmit channels 6, 8, and 14 can be set to
25 kHz, and channe! 8 reference frequency can be set to
50 kHz. But this reference frequency may not be applied to
the receiving side; therefore, the receiving side reference fre-
gquency must be generated by another reference frequency
counter. The higher the reference frequency, the better the
phase noise performance and faster the lock time, but the
PLL consumes more current if both reference frequency
counters are in operation.

In general, the 12-bit reference frequency counter plus the
-4 and <+ 25 madule can offer all the reference frequencies

for global CT-1 transmit and receive channel requirements.
Users can select their own reference frequency by intro-
ducing the additional 14-bit auxiliary reference frequency
counter.

Again, the 14-bit auxitiary reference frequency counter can
be shut down by the auxiliary reference enable bit in the refer-
ence counter programming word by setting the bit to 0. At this
state, the frz is automatically connected to point C (the =25
block output), and fR4 can be connected to point A or B by set-
ting the fr1—-51 and fR1-52 bits in the reference counter pro-
gram word. The 14-bit auxiliary reference frequency counter
data will be in “Don't Care” state.

If the 14-bit auxiliary reference frequency counter is
enabled (auxiliary reference enable = 1), then fR2 is auto-
matically connected to point D (14-bit counter output), and
fr4 can be selected to connect to point A, B, or C, depending
on the bit setting of fr1—51 and fR1-S2.

Table 4 and Figure 16 describe the functions of the auxiliary
reference enable bit and the fr1-51 and fRr1—S2 bits
selection.

MOTOROLA

MC145162.MC145162-1
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Table 20. Korea CT-1 Handset Frequency

Tx Channel Tx Counter Value fin~-R Input Rx Counter Value
Channet Frequency {Ref. Freq. = Frequency (MHz) (Ref. Freg. =
Number {MHz) 5.00 kHz) [3st IF = 10.7 MHz] 5.00 kHz)
1 43.670 9934 35915 7183
2 49.845 9969 35.935 7187
3 49.860 9972 35975 7195
4 49,770 9954 36.015 7203
5 43.875 9975 36.035 7207
6 49,830 9966 36.075 7215
7 49.890 9978 36.135 7227
8 49.930 9986 36.175 7235
9 49.990 9998 36.235 7247
10 49.970 9304 38.275 7255
11 49.695 8939 35.815 7163
12 49710 go42 35.835 7167
13 49.725 95 35.855 7171
14 49740 9948 35875 775
15 49.755 9951 4 35.895 7179
Table 21. China CT-1 Base Set Frequency
Tx Channef Tx Counter Value fin—R Input Rx Counter Value
Channel | Frequency (Ref. Freq. = Frequency (MHz) (Ref. Freq. =
Number (MHz) 5.00 kHz) [1stIF = 10.7 MHz] 5.00 kMz)}
1 45.250 5050 37.550 7510
2 45275 8055 a7.575 7515
3 45.300 9680 37.600 7520
4 45.325 9065 37.625 7525
5 45.350 9070 37.850 7530
6 45.375 8075 37.675 7535
7 45.400 9680 37.700 7540
) 45.425 9085 Car.725 7545
9 45450 9050 37.750 7550
10 45.475 8095 37775 7555
Table 22. China CT-1 Handset Frequency
Tx Channel Tx Counter Value fin—R nput Rx Counter Value
Channel Frequency (Ref. Freg. = Frequency {(MHz) (Ref. Freq. =
Number {(MHz) 5.00 kiz) 1 [IstiF=10.7 MHaz] 5.00 kHz)
1 48.250 9650 " 34550 6910
2 48.275 9655 34.575 8915
3 48.300 9660 34.600 6920
4 48.325 9665 34.625 6925
5 48.350 9870 34.650 6930
6 48.375 9675 34.675 6935
7 48.400 9680 34.700 6940
8 48.425 9685 34.725 6945
9 48.450 8690 34.750 8950
10 48475 8695 34775 6955

MOTOROLA

MC145162.MC145162-1
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PACKAGE DIMENSIONS

P SUFFIX
PLASTIC DIP
CASE 64808
NOTES:
P 1. DIMENSIONING AND TOLERANCING PER ANS!
Y145k, 1682,

u 303 ':] 2. CONTROLLING DIMENSION: INCH.
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D SUFFIX
506G PACKAGE

CASE 751B-05
AR AARAHA "?TESS;II:\:E;S?MNG AND TOLERANCIND PER ANS!
1 ' _f CONTROLLING DINENSION: MILLNETER.

. DIMENSIONS A AND B DO NOT INGLUDE
NOLD PROTRUSION,
Perm 4. MAXIMUM MOLD PROTRUSION 0.15 (0.006)

PER SIDE.
5. DAWENSION D GOES MOT INCLUDE DAMBAR
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@ MOTOROLA

Low Power Narrowband FM iF

The MC3361B includes an Oscillator, Mixer, Limiting Amplifier,
Quadrature Discriminator, Active Filter, Squelch, Scan Control and Mute
Switch. This device is designed for use in FM dual conversion
communications equipment.

¢ Operates from 2.0 to 8.0 V Supply

¢ Low Drain Current 3.9 mA Typical @ Voo = 4.0 Vde

® Excellent Sensitivity: Input Limiting Voltage —3.0 dB = 2.6 nV Typical
® |ow Number of External Parls Required

® Operating Frequency Up to 60 MHz

Representative Block Diagram
Mixer Scan  Squekch  Filter Fiter Recoversd
Input Gnd Mute Control in Output  nput Audio

Filter

[ E, ERCROHH ORI

Amp
Squelch Trigger with 0

18k

Order this document by MC3361B/D

MC3361B

LOW POWER
NARROWBAND FM IF

SEMICONDUCTOR
TECHNICAL DATA

16

P SUFFIX
PLASTIC PACKAGE
CASE 648

D SUFFIX
PLASTIC PACKAGE
CASE 7518
(SO-186)
PIN CONNECTIONS
E o E Mixer Input
Crystal OSC{ IZ E Ground
Mixer Output [3 | [14] Audio Mute
vee (4] 13} Scan Control
Limiter Input [ 5 | 12] Squeich Input
[5] 1] Fitter Output
Dem"p“"g{ 7] [10] Fiter nput
Detnodutator
Quad ol [ 8] 9] et
(Top View)

ORDERING INFORMATION

ORI REORONIEL oporsing
a - Device Temperature Range Package
Crystal Moer Voo Umiler  pecoyping — Quad
Ose Outpuat input Col MC3EBD | _ S0-16
This device contains 92 active transistors. MC3361BP A=—Rlo Plastic DIP
© Motorola, Inc. 1999 Rev 1
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MC3361B

Figure 10. Simplified Application

Sean Control
Veo=40V o FLL o
¢ Bk
* AN
Rg
100 k
1st iF 10.7 MHz
from input
Front Eng
v
c13_Lt <’ VR2 {Squeich Contro!)
Ri
51
F—A—
ci_L
0.01 T
AF Qutput
16] [15 0 0 Aldio
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TOSHIBA TA7358AP

TOSHIBA BIPOLAR LINEAR iNTEGRATED CIRCUIT SILICON MONOLITHIC

TA7358AP

FM FRONT-END

The TA7358AP is designed for a FM front-end

application, which is suitable to a portable radio or a
radio cassette.

Comparing with conventional types, supply voltage ////-§/
dependence, overload characteristics and spurious e

radiation characteristics are improved.

FEATURES
® Wide supply voltage range : Vcc=1.6~6.0V

$1P9-P-2.54A
Weight : 0.92g (Typ.)

Excellent supply voltage dependence of local oscillator
Oscillation stop
Vee=0.9V (Typ))

Improved inter-modulation characteristics by double balanced type mixer circuit.

¢ Low spurious radiation.

Built-in clampping diode for the tocal oscillator output.

' +——0 vee
E TO F AMP i
RF-OUT "—,LA MIXAN &, Mex-our vee

BLOCK DIAGRAM

3

o | or | T L ,%{ BUFFER AMP }.\5_'{ LOCAL OSC
0 1>—| RF AMP | MIX. -

T

0 ®
a - RF
BYPASS

961001E84A2
@ TOSHIBA & oontinually working to improve the quality and the rellability of it products. Nevertheless, semiconductor devices in general can
mailfunction or fail due to thelr inherent: electrical sensitivity and vuinerability to physical stress. it is the responsibility of the buyer, when utifizing
TOSHIBA products, to observe standards of safety, and to svoid situations in which 8 malfunction or failure of & TOSHIBA product could cause loss
of human life, bodily injury or damage to property. In developing your designs, please ensure that TOSHIBA products are used within spedfied
opersting ranges as set forth in the most recent products speditications. Also, plense keep in mind the precautions and conditions set forth in the
TOSHIBA, Semitonductor Reliability Handbook. )
The products described in this document are subject to foreign exchange end foreign trade cormirol faws. .
The informatibn contained herein s presented only as a guide for the ngmcnoqs of our products. No responsibility i assumed by TOSHIBA
CORPORATION for any infringements of imtellectual property or other rights of the third parties which mey result from its ute. No license is granted
R implication or otherwise under amy intellectual ptoper%oor other rights of TOSHEMA CORPORATION or others,
@ The information contained hwrein i sUbiect to change without notice.
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TOSHIBA

TA7358AP

EXPLANATION OF TERMINALS (Terminal voltage is DC voltage at Ta=25°C, Ve =5V, and no signal)
PIN No. SYMBOL INTERNAL - [TERMINAL VOLTAGE
1 FM-RF IN .8
2 BY PASS 15
3 EM-RF OUT avo &) 5 50
® @ vee
a MIX IN 1.5
4
GND (3) { X
5 GND —_ 0
6 MIX OUT cf pin® 5.0
7 OSC MONITOR 3 43
8 0s¢ @® 5.0
ano (&)
9 Veg — 5.0
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TOSHIBA TA7358AP
MAXIMUM RATINGS (Ta =25°C)
CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 8 Vv
-Power Dissipation Pp (Note) 500 mw
1Operating Temperature Topr -25~75 °C
|Storage Temperature Tstg -55~150 °C
{Note) Derated above 25°C in the proportion of 4mW/°C,
ELECTRICAL CHARACTERISTICS (Vi =3V, f=83MHz, f; = 1kHz, Af= *22.5kHz, Ta=25°C)
' TEST ‘ ) T
CHARACTERISTIC SYMBOL | CQIR- TEST CONDITION: MIN: | TYP. | MAX. | UNIT
Culy
Supply Current icc 2 | Vin=0 —_ 52| 80 | mA
S - dBuV
- 3dB Limit i) Vin (i —_ —_ . .
_ imiting Sensitivity in{im) | 2 3.0 7.0 ENIF
. e 11. dBuV.
Quiescent-Sensitivity Qs 2 —_ —_— 11.0 — EME
Conversion Gain Gc —_— — — 31 — dB -
Local OSC Voltage Vost 1 | fosc =60MHz 90 165 | 220 [mVpms
Pin O Paraliel Input _ : ] 0
Impedance | Resistance fip1 3 7
Parallel Dutput
. - 2 — k(1
Pin @ Resistance fop3 3 >
Jimpedance | Parallel Output "5t
) - — 2-0 — F
Capacitance Cop3 f=83MHz P
Parallel input . : !
. _ 27| — (39
Pin@ Resistance Tipt 3
impedance | Parallel Input
i — 3.3 —_ F
Capacitance Cipd - P
- Paraliel Output
_ . — 100 —_ | k0
1Pin® Resistance ~ Topt 3 | to107mn _
Impedance | Parallel Output S z - 48| — pF
{ Tapacitance Cops ]
Local OSC Stop Voltage Vstop 1 - —_ 0.9 43 3Y
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TOSHIBA TA7358AP

TEST CIRCUIT 1

TA7358AFP

O ¥osc

CGND

Ovee

TEST CIRCUIT 2

TA7358AP
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TOSHIBA | TA7358AP

TEST GRCUIT 3

Input output impedance

(1} rip1. Cipa (D rop3. Cop3

R
METER | |

O Ve

0.0t uF
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TOSHIBA

TA7358AP

TEST CIRCUIT COIL DATA (Japan band for 76.0MHz to 108.0MHz)

CoiL fo Qo

TURNS CAPACITANCE
) 1
T 0.5mmd 2_4-1- 15pF O-——4—_ FERRITE CORE
RF oot | 100MHz | 100 |Center Tap (Extornal) E;
(Japan Band) ' o—
0.5mm¢ 2 ! T FERFITE COR
MM - . - TE CORE
T2 | 100mHz | 100 2 o 1opF % S
05C Coil {Japan Band) {External)
O-@ 12T Vee
D& 1T
T3 Wire 0.12mm¢ UEW
IFT Coit | TO-7MHZ L 115 1o imipa ELECTRIC 75pF _
Co., LTD. Pn® |
5764 or equivaient
@-® 14T
Wire 0.12mm ¢ UEW
Ta SUMIDA ELECTRIC !
Quad Coil | 10-7MHZ | 150 1. LTD. 47pF
44M-333A or
equivaient {BOTTOM VIEW)
‘Band Pass Filter {BPF}
SOSHIN ELECTRIC Co., LTD.  BPWB5
Tuning Cpacitor
ALPS ELECTRIC Co., LTD. CB41EL933
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TOSHIBA

TA7358AP

SUPPLY GURRENT It (mA)

i (do v EMF)
Ui} (aaﬁv EMF)

as

~3dB LIMITING SENSITIVITY Vi

GUIGSCENT SENSITIVITY

LOCAL DSC VOLTAGE AT 7 TERMINAL
vosC (m¥img

lce ~ Yec
Ta=25%
o  Vin=0
TEST CIRCUIT 1 b e
monpmerre}
]
7]
R ]
¥
]
£f.
k) 2 4 3 B
SUPPLY YOLTAGE Voo (V)
Vin {lim). Os, Af - Ta
Voo=5v
1=83IMHz:
4q fpp = ThHx
A= 2 228kHx
e {OKLY IO
T~
TEST CIRCLUT 1. | At
‘l\
20] h\
L TEST CIRCUIT 2 as -
10 1 -
¥
Vin {tim}
i1
-2 D 2n mn B 0]
AMBIENT TEMPERATURE Ta {0
Vosc - Ta
Yoo =5V
. fose=12.3MHx
{ONLY IO
TEST-CHREUIT 1
Vosc
109
20 .0 a0 80 120

AMBIENT TEMPERATURE Ta (0)

LOCAL FREGUENCY DRIFT  4f (kH2)

55
)
> Tar = 5%
EEa 4=83MHz
== tm = TkHZ
T Y Af= $22.5kHz
1 \ TEST.CIRCUIT .2
E d N
56 20—y
= A
Zr
z
iz \. e
wE ,.\
22 | _d__
—_ W
% 5 Vin (tim)
ad
o @ d
T2 0 2 F 5 )
SUPPLY VOLTAGE Voo (V)
4, ¥os¢ - Voo
é:: 300
= x Af K
5 P EX Sk
‘: \-— ._u—"-"-__—
E 200
v
b . OsC N S
Z - m:# 7
4
& 100
- Ta=25%
g -2 Vjp=0
- wl TEST CIRCUIT 1
[1] 2 a4 3 B

Vin{im}. @8 - VYcC

SUPPLY VOLTAGE Vo (V)

LOCAL DSC VOLTAGE AT 7 TERMINAL

VosC (MYl
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TOSHIBA TAT7358AP

OUTLINE DRAWING
S1P9-P-2.54A Unit : mm

3.240.2

025}

0.98TYP |

22.78MAX

—¥

22.2840.2

Weight : 0.92g (Typ.)
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